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(57) Abstract: A method of forming 
a metal oxide film in accordance with 
plasma CVD process, comprising 
performing glow discharge in a 
low output region so as to carry out 
reaction wherein the main reactant 
is an organometal, and thereafter 
performing glow discharge in a 
high ou^ut region so as to carry out 
reaction between the oi^ometal and 
an oxidative gas, thereby obtaining 
a plastic substrate and, sequentially 
superimposed on the surface ther^f, 
an organic layer and a metal oxide 
film. This method enables forming 
a thin film of excellent adherence, 
softness and flexibility on the surface 
of a substrate such as a plastic in 
accoidance with plasma CVD process. 

(57) SJSJ: *^^^/t^Z 
CVDiSlCcfci>^Sll<bK*i^ 



wo 2004/033753 Al llllliBllllllilllllinilliniiillilll 



ihHiii 



'J^» 3£ (KOBAYASHI^kira) [JP/JP]; T 240-0062 ^ 
^JII»«i^rfi«±^#Kra?RIBl 2 2S«J4 KJ¥S 
ai^f;U— :^l^^©F^Brl^ Kanagawa (JP). Lljffl 
(YAMADA^oji) [JP/JP]; T240-0062 tt^JHSR Sl^Slfi 

«±>r«BraiRier 2 2»«s4 m5*fi«</iu-:^« 

^WSSBfrt Kanagawa (JP). 

(74) ftS A: /J^if fSJliB . H(ONO,Hisazuini et aL); =r 105- 
^5fi& Tokyo (JP). 



SK, SL, SY, TJ, TM, TN, TR, IT. TZ, UA. UG. US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) |g£S (aifA)i ARIPO (GH, GM, KE, LS. MW, MZ. 
SD, SL, SZ, TZ, UG, ZM, ZW), O.— ^ i/TltHF (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), B — U-y 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, H, FR, GB, 
GR, HU, IE, rr, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BP, BJ, CF, CG, CI. CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(81) Ji^S AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, EG, ES, FI, GB. GD. GE, GH. GM, HR. 
HU, ID, XL, IN. IS. KE, KG, KP, KR, KZ, LC. LK, LR. LS. 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ. MI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC. SD, SE, SG. 



mam 
— mmM^m 

2X*=i-Kat;ft&<DBSisicoi>Tfi. ^mmn^ti^ 



wo 2004/033753 ^^CT/JP2003/012946 



±^?-&'6ci:A<^»i-e&y. BEfcWi^^^blS (s i Ox) tA< 

[Jt^it^CM 1 ] 
1118884 9-5 O 5 6 3#^# 

4 9-58 1 7 1 

[ii$i^:^il(4] 

2 5 2 6 7 6 6-^^ai 



1 



wo 2004/0337S3 



TCT/JP2003/012946 



*^Bj<Dlfea) e wtt, ^ ^ ^ p c V D iz J: y ^ S^^® 



wo 2004/033753 ^^iPCT/JP2003/012946 



mW<Dm.M iz jL-r C i T&^-e # c: t o 

ip-^, JilBa)"7-r^?PjRm3S^®lcj:^il*. ^-<'57P3K5I^SB'^(©EPiiPmffa> 

3 



wo 2004/033753 



•CT/JP2003/012946 



:S:mLxi^^ct^^^t-t^^^<pa^mMmm.t^m^^^^o 

^^ir^x&^o 

4 



wo 2004/033753 



'CT/JP2003/012946 



m 7 Its :^nmizmm ^H^-^-^^^of^zfyX-^mmmmo^mvi^^m^^-rm 
gill lis Y-'jii^^omum^^^irmn^^mistb^^ 

SI 4tt. @9lC:5^-r^^'j7P^B.^^g<7)SMi@^lli^-e^ffi$*Lf=^SS 

01 Gits 01 0fc^-r-e-r<7o?sm3i^M(35scR(atiftii«iSB-eS5SfEm3S*« 
i^-Sii^a), p:^ll!^icfcrt^=&gpa>miEa)M<^$^-r^'> h;u0 (a) t> 

01 Sits P>0i^fl)/^;UX h^>XT*fg±-r-5mEEVN(D&ffi*«ii*L-C 
l^^ji^tZ). ♦y— P>lHl^(=fc(t^#SB©mEa)ii^*5%-r^^ h;U0 (a) 

01 9(*. *#ii«<©-e-r>7PjKmM^ga)^2iijfeii4t<z)ii^^qt-r-:?p«-/^ 
0-?&^. 

^*-rat}i^0T?fe*o 



^^PCT/JP2003/012946 

WO 2004/033753 



12 11*. lai gcD^-f^a 



6 



wo 2004/033753 ^^PCT/JP2003/012946 

zf^yf^^^j^^ma. mmi.f::m^mmim (»*L<i±:t-u:7^>i^ 
So mwt^^mit^^tLxit. ^^-9-/5^;uvv^>> e^/ixh'j^^^ui/^ 

^^iui/^i/s hU/^;ui^^>s i>x^;uv^>. 

:7x=.jui/^>. pt5^;i.h>;xh^i/i/^>. e-;uh';xh^i^ 

3;x-;Uh'J^ h^i>v^:>> ^^jUhU^ h^Vi'^^. >^;UhUx 
'> ^ If > 35: «lf ^ffl t^ S c: <i: ti ^ o 



wo 2004/033753 



'CT/JP2003/012946 



mit^iiy^tl^Xlts ^^AJ>NOxA<<£m$;|XH ^^'JT-iST.tLXlt. T 
judr ^/-^'v ij ft? A ^i: if Jh. ^ o 

fey. 'iSS-:^P-lz::^3b^nr^t^j:«>- 

8 



wo 2004/033753 




'CT/JP2003/012946 



(a)7K^(D?lttS# : S i CHg-^S i CHg 
Qomit : S i CHg— S I OH 
(c)li^ : S i OH — S i O 

s i CH2 • ^^>*;n^±osF53b<^i:. m^'r>(mit'^^m'^m^^i^(o^m 

^ttjg^^fife-r -§) C i: 3b«Sli i Jfe o r L * 3 o 

9 



wo 2004/033753 




'CT/JP2003/012946 



A<iliSi::J?tNt, pT^ttA^ti^r^b+t. mm^Si^^C^t <tj:^XL^ot^!i>-^& 

7?^>?pjK(D#A*ia*&-r^ (ti) ^smi ^5^X3^*7 x^fgafeA^^c. 

-Sa>«l*B^ra (t2-t3) -e-7>f^P^tii*E 1 lZcJ:^>^^X-7CVDlZj: 

•7^>7PjStii*E 1 [±. i^ii&Lfdgtu*^«"e<z)^p-«tmm*iicffl^-r-5o ^ 
l^^J> Wiimm (t 3~t 4) ^mx^ mmt}mm (t 4- 1 s) x-^^x^c 

10 



wo 2004/033753 



'CT/JP2003/012946 



t=tx.l*> meiz^-r=ma>/^)\^:^fSL (a) (c) <Dx^^;u^- O^Ji^xm. 

(omm : w-m^^m^ (w) ) i*i^CT?fc^A^ ^^^^(j)A)\.7.^;&o>^mf^m 
-gn^ii. (t 1 - 1 3) -CI*, nm^m ionmrn) *^^<. ^a:^ 

a®, 30W-1 ooowA<»*L<. ::*ti=<*:y. :^^X-7<DiS;*c^^«) m 

■T?<D«}^^^1 (t 2~t 3) I*. |tr^Lfcjl^<©^^ttJiA^Ji^J?^^*»'*®^<»'^ 

11 



wo 2004/033753 



'CT/JP2003/012946 



-rB.m<oj^jv7.^ (a) ~ (c) -ctt. (a) <©/^/uxaR*<®*T.T*5 y , tli*^ 

XmMm^-r^^K tzt^lt. 3 0 0W~1 8 0 0W;{)^S?^LUo 

3 O 5 U f3>-efc^ C 4: A<*f ^ LU^o CO J: a (-"T-S i: . "I^^X-^liafe^O^ate (T 

t^'SS3feifc<Z>^la)*fflL^'5<DA^<fcl^o B^I-H*t?l*, 2. 45GHz. 5. 8 
GHz. 22. 1 2 5GH 2<©=t©A^§^pr$^^Tl^-2>o 

pqiz-^^x^^m±^ii:^tztb(Dmmmmxjkt^'^A,X'^^o 
^mizuw'r^t=.i^<^M'&^>-^'i o 2*<st^iii o3§^uTjsi^^:*x-ci>i)„ 

12 



wo 2004/033753 



'CT/JP2003/012946 



h;ui 1 3^mfs.ir^7f^^)i'mm^^i 1 4(Cefcyiij^$*v-ci>'5o 

-So "TJiP*?-^. Rti«^o!)5^-v>/^i 1 1 fz<i:y >^^x-7«aaBi 0 1 ^Ji^jf^-r-s 

13 



wo 2004/033753 



'CT/JP2003/012946 



tmxts^. c<DHitm-Q. m^7K>:^i 0 2izj:y7Hh;n i 3<0Pi9VU^M'SS. 
iFi 0 3 (^8fcfcLxr«iii§) (cjicn^^o i^^rc, 7Hh;n 1 3P«3gB$MlE 

■r^Ci:^|»jk-r^T^'>7Pjfi5ttJ]ig|J;|vti 4 3*^iSlt t)*tTL>'So 
JhSP^tl 4 3i:LTIi. tHKjH 1 3l^gB(DMldEXS^lE5lf 

*^o-7-r^PaK^itWf-e#§*,<D, SUS. Al. T i.^,J: 

1 4l^7Hh;n 1 3^^flJi-r'S<i:#lzi*. i 2^gg#. CO) 

P»y K$±#$-&X7H h;H 1 3 O^^lftl 1 4) 1 lODHfiO* 

^1 1 4^milL. tHK^H 1 3(DWSlJfC<aM-r'i>J:dlCjiA$;h.. Rjf^OD^Jg 

MSffl*rx«t*&siJ*ti 1 s^m^-t^^mzit. sus. a i . t i m(j>^m 

14 



wo 2004/033753 




'PCT/JP2003/012946 



7Hh;n 1 3[n(DWtE.(Dmmit. 5BSffl**xA<^A**i. ^-r<7pasA<#A* 
*Lf= t p-j&mA^fi^-r -s^jg-efe^i^d: < .-ssfl^iicii i ~ s o o p a . 

I^lc, 5 - 2 o 0 p a <DlfiSt::Mm-r zi t A«:^^X^«iSa)^^^b$S*jS"e 

;^^tiX=b<fa--^mi)m±y^^^^'^^oti^S.0mm. tzt^lt. 1 000- 
1 o o o o p a tir^o 

®-e. O. S'-S O c c/m i n. 1#(C1 ~ 1 O c c/m i n (glT^fC s c c 

tC5 — 500scom, 1^1-, 1 0 — 300800 m<Dibi^M^l^3S*-e#^86t" 

15 



wo 2004/033753 



'PCT/JP2003/012946 



Liia-r ^ c t iz J: y istmrn ^ji^ jjit-r -s* o 

itSS^I 4 S^'^iDSm (D) S^^. 5mm, ^$(3 2 Omm~5 0mm 

16 



wo 2004/033753 



'PCT/JP2003/012946 



1 2 Omm1*fcy s SBfit (H) tts 4 8 mm. 108mm. 1 6 8mml|/)«iS^ 

•f-^tciblz^ mnmm (d) izjSl^r. iS^>5::B$f3iS:3E-r^a))&^«fc<> -W^f*. 
SgH <D) ^SOmmtLfcli^s Lfc'^^X^^3feA<#?>*l^8gl9l (L) 
©flil*> 6 Oil 0mm. 12 0±10mm. 1 8 0± 1 O mm^-efe-So 

(L) l|$3l^^-r-§)C:<!:*«5^*Ll^o tctTLlt. ^fi5 0 0mm(Z)7K 

K;K7>^3g[Ctt, (L) It. 1 7 0~1 9 O mm;b^$f * L < . #ft3 5 0m 

m<07H h;i/#S<3!>4!BSfCf*, 1 1 0~1 3 Ommir-T-SCl^A^*?* Ll^o 

sHHUJSail 3 2*^e>55^TSl 2 1 *T?(DffiSI (S) I*, Smm-* 
15 0mm. !|%l::3 Omm'-I OOmm-??fc^CtA<»*Lt^o CKDlgHfC^-S 

4!BiS^1 O 1 (DrtS (0) li, 4 Omm--- 1 5 0mm* ^Ize 5mm 
-1 2 0mm-^&^Ct35<»i^Ll^o 1 O 1 <DF*3@$Z<Z>igiB(C-r-5 C i: 

17 



wo 2004/033753 




'PCT/JP2003/012946 



asssra 1 1 14, m^Litz o o c v] (xtt i o o c v] ) <ommmM-c^^o 

-So 

mEEmwc&^-\ 2-114, mm^wm^^-i 2-ep@$ttfcmE(o&^mi£ii 

MBmm-i 4(4. #IEh^>X$:&L-Cfcy, En*0®E«iJ||ila!S&l 3A^ei@ie> 

18 



^^CT/JP2003/012946 

WO 2004/033753 

«. r,,*»i n a ^ rms«l«SS«i - - ^^^^^^ V^Zl^Z 

19 



wo 2004/033753 



'CT/JP2003/012946 



^^-r si^m^si & o 

Elj^i 1 2-1 s c Riiffi^liaSiJ 1 3-1 

>X1 4-1 i:. StE^SSm 5-1 t-<$i h^>Xl 6-1 ^y^-h 

p>i 7-1 ■7'f— K/^^v-i^SRi 8-1 h»;**J^j*isiKi 9-1 t^m 

zLotztb. mEflii5^«i5i 2- If*. En»Dm)E<7)g:*;miEfS ce— -i^mis) ^ 
mt^my^xi^^o 

mafls^^spi 2- If*. mEEfltPMiii^i 2T?iig$*L-5ra[m£E<©«*m 

20 



wo 2004/033753 




'CT/JP2003/012946 



-1 A^e)tii*$*ifcmS*^ -7^^hP>i 7-1 fcBP*D$*LT. iKD^^^h 
P^'l 7-1 ^ESSiESH 5-1 1*> igi&IHS&l 7i:Lr 

t— ^ H^>X1 6-1 f*, "7^4'>hP>1 7-1 (Dt— 51— (IHS^-a-f) I- 

^•jf4^hp>i 7-iii, ^EE^sss^i 5-i*vp,<©En»Qmaa)e— 5?eiea;> 

ON^ral=*i:•:3t^T. "^-T -J? P-^Kt-tfctti-T So 

I*, fes^^^^^-tioT^-r^pasic^it^ttTi&it^^K'So 

3;^_|;/<,y/7*pi 8- 1 fi. -7-if:t- hP> 1 7-1 (=ep«I$;K-Smi±<!:l^it 
SI oicfct>T. :7<-K/<'y^SSi 8-il±, MEIISSSi 5-iA^ 
H P :^ 1 7 - 1 <0T y — K#i£jt)^ ^miE^^'tffil'S 3 IC LT t. L^o 

hU^J^^m^i 9 - 1 g|i 1 iz^ir^^iz^ th^B.'M^^ 9 - i i 
iiflSSSi 9-1 Zt. P^HIKl 9-1 3i:^5tLTl»^-5o 

•7>f;}vha>1 7- 1 (DEPtoimffiWON^P^ (tM^Tl*, ^ef:M-PV17-1 

21 



wo 2004/033753 




'PCT/JP2003/012946 



19 — 1 3-^4-71^0 

»:/-nvim^i 9-131*. ^>r;t--K:?y'yi?i 9-1 4 i:, h^>xi 9 
-1 5t,=i>7^>-9-i 9-1 6t./^;uxh-5>:^i 9-1 7 t$Wuri>€>o 

1; 9- -I 4(i^ Egofl)^-f^— K (D 1 . D2. D3. 

D4) fZ«koT3fU»yi>*^J*LXL>-So Z*L&E30<D^-f ^- Kl±. PI 
(D1<7)*V-Ki:D2(D*V-Ki:<35l*Si^) . P2 (D 2(Z>T/- Ki: D 3 

. P3 (D3(DTy-Ki:D4(DTy-Kt<D!g^ja). 
P 4 (D 4(0* V- Ki: D 1 <7>Ty - <Djii^ja)X'^*t-?^Hlt^$*l-Ct>^o 

z*t&ggSfejSia)5*», Pi-P3^t?i*, ii<is&i 9-1 2Ave»(Dma^sit 
Tfcy, ^(DmEi=<fey. P2-P4is(cmEVR cpjit. r^^hjvw^s ti^ 

19-1 6t^m^\^x roN^^iSMajj ti^-5o 

9-1 4t=i>x>"9-i 9-1 eticUn^So ztti=*y. 

— K"^'J »:/i?i 9-1 4<Z>P 2-P4F^lc(*/<>7 K^uVrA^^^L. =3>-t>-9- 
1 9-1 6l-l*mEVc (J5iT, rK>7 hJUVcJ<!:t'^3)*^>'^^'^'»^^*'^'^» 

J^)\.7.h'7>7s iV'^)iin±U) 19-171*, hU^^fl^LX, SCRfe 

fflfOffliSPl 3-1 '^■^x. -So 

cLa)*:;-p>iiii^i 9-i 3fcfcMt'5«i^^Si5(omE©il^«. ^(o^oiztj: 

9-1 4i:3>-x>-9-1 9-1 6 tit. 

— K-:?U»yi^i 9-1 4i:3>-r>-9-i 9-1 6 (DMlSlc h ^ >^ i 9-15 

^'D-r^t. ^'r^-K:^'J»yi?i 9-1 4ici*'<^ h;uVR*^. 

22 



wo 2004/033753 




'PCT/JP2003/012946 



z+tiz^L. /^;uxh^:^xi 9-1 7tt, ^-f K:^'; 9-1 4-\;> 
19-1 7 h^>xi 9-1 5a)-MiJ#^a>*)j:3ifm4'lcgji^$ 

zcDd^A^P). /<;uxh^>xi 9-1 7ic^^-t-5mffiVN mT> r/<>7 

e> 1 8 o°i£<*i?ii^b-r-&o 

c:<Di:#.^<D/^;uxh5>::^i 9-1 7 ANp,S§*-r^ h'J ^(7>^-r 5 >yi±> 
h;uvNfl)&*ii-«&Oo cotzisbs *:/— oi/nii^i 9-1 3f*. aj;f3ia^s§ 

23 



wo 2004/033753 



'CT/JP2003/012946 



® 1 3i=5^-r<fcai:i. lssmm^ ^ 0«3s^BE3b^ 2 o o [v] (Dmx'mB, ce 

(cift5E$*tfct-r*t, 200 [V] ^^{^xi^tzMMMmt. 0i4fc*"r<fe 
oc:. msMSSMim^i 27?i so cv] izmii^ti^. 
cKDmiEfliis^iiii^i 2icfcMt^mi±coiSM(i> ji&ig^4i(D#^j^-e-e*b^tt 

2 00 [V] (Z)m^®iEfii**"^*><»t-r^. 

111 5-i-e±IKg35$;h.^i:. I^l 6 lc^-r<k3l::. i^t^B$^l^®$^^/=^♦aM9SE 

P>1 7-1 a)T/ — KI-9]iiD*3K€>o ^LT. t— ^ 1 6-1 1?* V 

— WtoiM^jK-SZi:!?. -7^*:^ha>i 7-i*^C)^-f^Pa3b<ifttiJ^^'5o 

24 



wo 2004/033753 



'PCT/JP2003/012946 



1 izjssLi) j^^Jti^o m^is^in 9-1 iT*i*, -MooNmrnti^mm^ 

ai:;biS^I§i 9-i i3&^?)<Dmffi*^ i^*iSli 9-i 2-eli*i$;K. p>I1I 
i^i 9-1 soj^'T:}-— K:?'J *:/vi 9-i 4icEn*n$;K^o 

zc-e> ^-f:!f— K-:^u 'yi?i 9-i 4<o^<i7 h/uVp5<z)$fe>^<iA<3>x>-»^ 
19-1 6 0D'<'i7 h;uVc(Z)3^j^fiiJ:y t»:*:^<'Ei:^tri:-r -Sirdli 7(a)). 
h U *f«^JiKlHli^ 1 9-1 -g) hU^I*. /^/UX 1 9-1 7(D^^ 

z<D h >; ^ t . s c R^nmmu 13-1 A«iift lt. msMPM 
^LT. #iE. g3£$*vtcEnjjDmEE;5)^ 017 (b) iz^ir ^otsim.mizmjit 

fcA^ jKDiii^iftjessi 9-1 1 *iiiS"r^^ticj:y> i^Djg^miEi^fcMts 

-•^s mi ^iz^Ltcmiz. zoo [V] (Z>^:femEfi^*Lf=3^SS£SMi 1 

(Dmiimff*^ mffifliift^spi 2-i-e'>L<£<^3e^?*L«)t {^^«, iso 

p:^I1I{^i 9-1 3(DaiV:i-— K:^'J 'yi^i 9-i 4icEpj!in$tt-|)mE*^ 
4b-r-Sfc«). ^o^-fjj-— K:^y ♦:/i>i 9-1 A(D^<p h;^VR4>^^b"r^o 

25 



wo 2004/033753 



'CT/JP2003/012946 



m<oe—<7<Dd^L^m(Dm^-^n^-r^ mi 8 (b) „ 

zziT!. 01 7 (b) tm^ 8 (b) t^ib^-r-Si:, — K/^'y'J7*^&-g) 
-rtj:ito%^ miEfiilSSSUi 2-1 -emjimEA^aoo CV] lz|fe^$;h-r=t,. 

•\;>miiMii3iiiHimi 2-em3imEE<D®^mflEflt^iS^'iss-r^ct(=:<i:y, -7 
-if 4-- h □ > 1 7 - 1 izit, m.:Kms.f3m < o Nmmom^wijamE. m-\ 7 ( b > 

-1 T?m3§mE^^<-r'5c:^(::cj:y. o N^fs^^bt^ y ^< , ANoe->7ai*a) 

$ P>lcmiEfllS:5iSIS 12-1 t?m3imE*<S < -5 c; t fed: y > O Nl$faiAtg< . 

26 



wo 2004/033753 



'CT/JP2003/012946 



Lfc3b«oT, 01 9lz*JL^r, ®9i:l^1ta)^JlfegR^M=otNTttl^-a>^#* 

^lii^im^ 2 4 , ^ iSiiiiHijSSB 2 s t lt i^s » 

27 



wo 2004/033753 



TCT/JP2003/012946 



^i§mBE^3!EiHi^2 2*^e>sitffi§^t*'T'#^o o*y. m&mmm^zs 
it. ■e*ie>^«BA*Lfce--:7mM (xi*. f&mE^35Isll^2 2A^&^DEP*Bm 

28 



wo 2004/033753 



'CT/JP2003/012946 



•7^ ^nm,mM.^m.'&z.<K>^'?f3immtr tilt. mB.mmmm^-QWim^*if=. 

112 1 lz^^r^o\z.z.<0^7-(^u^mMmm^ l4.H«35SSEm^i i - 1 ir^ 

H^BMsss&i 5 - zt.w-mm^z o t./w^-:^ J 'yi;>r 21 -i 

4-2 f&mE^^^7iiiii^2 2 ^y^>hp>i 7-1 m 

:fciRriEA*2 3-i /^;u>^4gRr^A*2 4-1 i£Sor^*i|^lHl^ 2 5 - 

It, -tr— hiKi!llHll»2 5-2i:$^^L■CL^'So 

X^2 1-11 (^^f^. $fea^— K/WtH— ^ (IGBT). 

29 



wo 2004/033753 



-CT/JP2003/012946 



(MOSFET) J&if) t. af>f:t-K21-1 Zt. 3 >7^>-9-2 1 - 1 3*< 
y. CCOy— h^illlHl^2 5-2(D^ift^^l3j:y. sp5tIali^2 0A^P»<DmSSEm 

2 1-11 a&tJ^ 2 1 - 1 1 b) ^<ii^n^^o 

5f 14-21*, /\— y?^-f >/^— ^ 2 1 

<SmBE^3Sl5¥i5&llja2 2(*, ^E3>-r>1*-2 2-l (h^ff^'l'^- K2 2 - 

1 4-2(D^:^fl9^s^E#mlc^4^i>^£:^I^o^®ff^-*y^^l^3>7*>•t^-2 2 

-I^Sfem-r-So ^LT, c:(DilE3>7^>1t2 2-1fz5l5m$*tfcmE$. :^ 
J±S*"5r^A*2 3 - 1 1*, '^{f^V'^>^ 7 - 1 |:iEn»n$tt^mE<Dtf— 

p-;Hi^) ^i3tS'5ri^^^isi^2 5 - 1 -^m^o 
/^jux*snr^A*2 4- 1 f*, ■^y^i'-hp^/i 7-1 izEnaD$*LS®iE<D/^;i/ 

p-;Hi#) ^^SRr^«ll^IalK2 5 - 1 -^m^o 
Wl'&oSUM^^^ iWLM«!UmmW 2 5 - 1 tt, W^rT^A* 2 3 - 1 

®mffiift3Sfii-\?>,/^;uxiitRrisA*2 4 - 1 A^^)(z>oNl^lfe1^s^s^^Itffilo-c, 

ISS'5r^ft>l^!llj^2 5 - 1 li. m^ 4lc^f til::, / zi^^yaKSI 

30 



wo 2004/033753 



'PCT/JP2003/012946 



iiii^2 5-i At^ ^mm's^m^7<t^z5-^ 5t^ t.—^m^-(^z5--i e 

/^;uxitiinr^A*2 4 - 1 AxbA^bfe/^juxiiiiiMfii (^TOFbI^i > hp 

— ;U<i-^) lct,i:':5t>TPWM (Pulse Width Modulation : /<;UXiJ§^li) ^fr 

/>^$fij»fL. w<D*ijBf0ism (jam^^m<i#) $5§li^iJtlHIj^2 5-1 4-^31 

So 

^Si^ifclSl^2 5-1 41*. a3*nr^A*2 3-1 ANt)A*Lf=m*=l>hP 
-;Hi#^lg~Jt^^A 2 5 - 2 4 a Jtt^lg- Jt^^&B 2 5 - 2 4 b ^it-So 
^fc. ^m#ihlHl^2 5 - 1 4fi. ttm^E 2 5-1 2A^P)(Z)#Jg#it<i#A« 

"0"$5t-ri^i*. m*=i>KP-;Hi#^^$iJMfco [V] iz-r^o 

^Efc, fim<fjh1i4|-2 5-1 7IZI*, H:^§|E2 5-1 2 A^P>A* Lt=:PWM 
(D1tt)*T.fc<0C^y}S<Dife.i^miS<tai2 5-1 3*NC,A*Lfcjam3SEMfcB<i#, 
^Mi^ Rr«-^A:;b 2 5 - 1 5;^l^P,A*Lfc^^ii^=Rr^i#> t— ^^^^72 5- 

1 6A^&A*Lfc<i#ni:^A<^**L«)o 

^f-nEim^ v'f->^m=f-mmw 25-21*. tg^pr^MffinnK 

2 5-1 3&Ne>©ffl*=i lyhn—jim^iz^t^i-^Xs 'yiz-r^/^— ^ 

2 1 - 1 <Z) h^>i>X^ ( I GET) 2 1-11 ^igift-^^o -tr— hlEilj 

Iili^2 5-21*, l£3eW^*fl^Illl^2 5 - 1 A^t)tti*3> hP— ;Hi-^A<il|C>*L 

rc:3S:t^tt^I*, (iGBT) 2 1 - 1 1 <oisi6r*fT^*:Uo 

*ll^&^^g|(cfct^r^*, ^^Rrig*yiaisii^2 5- 1 t^-hmmmm 

ZS-Zt^UWLX r^i//^— ^P1)|II1^SB2 5J tlN^o 

31 



wo 2004/033753 



'PCT/JP2003/012946 



^±^^Q-Z^ t. |g-JtS[S|A2 5-2 2ai:, B-tfc^«B2 5-2 2 b 
ts y 3^'J)gt^1^^A2 5-2 3 a / n^^U^^J^SlB 2 5 -2 3 b 
|g-|ti^|gA2 5-2 4ai:. Jt^HB 2 5 - 2 4 b <!: . I GET K^-f/^ 
A25-25ai:, IGBT K^-f/^B2 5-2 5 bi:$^%UTL^*o 
=^}1Kfl^Sl2 5-2 1l*. =liafi (-JKJKA) (02 3 (a) ) o 

^-lt^§&A2 5-2 2ar*. H^|j'Klil±«2 5 - 2 1 -C^^LfcH^jSirm 

LXl^^tm^. i5f^^ (/IfiJ^B) ^fl^-r^ mZ3 (b) ) o 

ig-jt^s&B2 5-2 2btt, E.n^n±^2s-^^'^^±Lfz=nmtm 

fit (JtitmEEAj:y*,iSl^<il3Sat3E**tfcJtlSEmEB) ii^itt^L (tbUtB) . 

^0E.fkj&ibm^u±(omt:^Lxi^^ ttiz. ysm'M imc) ^%±-t^ (h 

23 (c) ) o 

y 3 4f g fS&J^mA 2 5 - 2 3 a I*. A 2 5 - 2 2 a X'n± 

j^jKfc. y 3^usf^sj^LTm*"r§ (jfiji^D, a2 3 cd) ) o 

y 3^'JjKSB^B2 5-2 3 bl*. S-Jt^SlB2 5-2 2 bX^^Ltcif 
Um:^. 3 36^^510 LXto^-r-S ()1?JI^E. ^2 3 (e) ) o 

m=Litm.^A 2 5 - 2 4 a tt, / ZJ^^J^^f^^A 2 5 - 2 3 a T'/ =ldf ij 

tmm^Jtitz-^Mm (sRji^d) fgs<?jhiHi!^2 5-i 4A^t>A*Lfclli*^ 

'§> (@2 3 (f) ) . 
||-Jt®t«|B 2 5 - 2 4 b l±, y 3^UaKS}i^l&B 2 5 - 2 3 b-C/ 34rUaSt 

(@23 (g) ) . 

IGBT K^-f /<A2 5-2 5 a(*, IS" Jt^l&A 2 5 - 2 4 a A^C>a)^?^SK 
(IGBT) 2 1 - 1 1 a^iBSb1-^o 

32 



fpCT/JP2003/012946 

WO 2004/033753 ^ 

1 G B T ^ /<B 2 5 - 2 5 b (*. ^-tbgfeSlB 2 5 - 2 4 b Ax&(D:&i^)^ 

(IGBT) 21-1 lb ^WMirho 

^*t^h^>i>^^ (IGBT) 21-11aRi;h^>i?X^ (IGBT) 
2 1 - 1 1 b L-C^ ^/^--S' h7 1 4 - 2 (C^^ e,:h.«>®ffi(*. 

^23 (h) (OJcdf-^P^o 

^paS B-ttSEI&A 2 5 - 2 2 a ©tb^mE Al*. ^-U:^§&B 2 5 - 2 2 b 
(Dttli^EB*y*^Tmt^^^^t£5g^?ttTl^^o C<Dfc«>, WB(Z)3i^±*^ 

±*uj^) di*. ri»*LLj *<*i:^o ^u-c. Z.O r-r*tLj a^^c 

-5 Z y , ^-ib^SI A 2 5 - 2 4 a *^ P, m:>3 ^^l-^'^J^ F tlg-Jt3S*B 

2 5-2 4bAx5,ai***t-S>jfiEJ^Gi:a)^l::(* W-ISJ *^T!#^o 
0*y. I GBT K^-f /<A2 5-2 ^ ^^Wi^^^^^^^ t I GBT 

i?>rU-^20-ia)lGBT2 1-1 1 ai:IGBT2l-1 Ibttt. ^ 

tt^*bPi^r= o N -r * ^ t tt^^: t^o 
^tc, 112 3 (a) ~ (h) izmir':&ii^<i>mmit. n^^^ummmz5-^ 

(Dnm±m^ 25-14 ax P,^-J:b^^ a 2 5 - 2 4 a XDJ^-tbKSlB 2 5 
-2 4 b-. -etv^^ttH^ii > hP-JHi^A^me>*T.tc^:#l^^t>^^^t'l^•Cfc 

A 2 5 - 2 4 a Mm-itmrns 25-24 b-^e>tt^t>ii^ 

0K2 5-ia)Jtgtl&E2 5-1 2 6x5>^m#ihllli^2 5-1 4-^e>*L*^m 
#±<i-^2 5-17*<«0»**^li^) l*^ S-it^^A2 5-2 4a*Nb 
IGBTK7-f/<A2 5-2 5a-a)jKJf^Fi:, ^-til^^SB 2 5 - 2 4 b 
IGBTK7>f/^B2 5-2 5b's(D»»^Gt*^t*|::0 [V] tU^fctb. 

IGBT20-1 i*sc,i*'^5^*<{H*i^*t^* ::*ii-<fey. ^^f^hn>i7- 

33 



FpCT/JP2003/012946 

WO 2004/033753 



1 *xe)-?-f ^n}Kl*^^Ln»:t>o 

ir^ib^fUW.^ (OFF^^) i:*o<Sc:t(z*y. Kf^W'fev-f ^P'^<»« 
IGBT2 0-1 i*NP,ai*$*i'&BiJinmEa>e"-5;«E^iH^-^^*'> 

AJV^W^^^XH 2 4-1 "^A***lfc/</UX*iS:S<il=<fco-C. I GB T 2 O 
S2 4lC^-r<i:5lC. OFF^fe^A^^<. ON^FW®<^*o 

/^;uxi|iW^A*2 4- 1 (zi3i>TON^F^*^S<iSS^'h.fc^#f*. 

®2 5JC^-r<feaf=> OFF^ra*<®<> ONl^KA<^<'5:^- ^#l-i^3t^T, 

fccfc. ia2 4 3ii*®2 5<D/^ju:^»l::*5tNT(4. i^-f 

^A* 2 3-1 -eA*J$*tfcmEiSmfit. /^/U^^^^pT^A* 24-1 t?A***t 
(ONi^ra) . ¥-hmm^^ (tii* • /^/uxisiij^lsl!^) 2 5-2 



34 



wo 2004/033753 



-CT/JP2003/012946 



mm 

(^^>a>hP— JUttSis OX-TRAN) ^rat^T> aVC. 100%RH 
2. m^tt (iSS7K14) 

35 



_ ^PCT/JP2003/012946 

WO 2004/033753 

«S<.X,.*m^«*Sfi (Ouant- 2000, ««f ^^^^J'^^ 

-ISta^^li (t T-t 3) : 2l!l> 

mmmm (t d ; o. 5^ 

^>f/;P-^m*E1 ; sow 

s^iii* ce-^iii*) : 20OW 

( t 3 ^ t 4 ) : 3 
( t 4'- t 5) : 3tJ> 
:e-f^P^til*E2 ; 480W 



36 



wo 2004/033753 



'PCT/JP2003/012946 



«tH*^« (t 1 ~t 3) : 3S> 

mmmm (t d ; o. ^^ 

■7-r<7P;lStfci3*E 1 ; SOW 
e^m* (t'-'J?!!^*!) : 8 0 0W 

nnmm (13-14): 2«> 

^ai*M« (t 4-t 5) : 3»> 

•7-r^pigeta*E2 : 48ow 

^:^tti*i (e— J7tti*) ; looow 

'<<7am ( GHz) ^'^^x-7mmmiz^Lxm^y^tz\iiiff\'it^ mm 

(t 1 ~ t 3) : 2^ 
(t 1) : O. 5|3> 
T-f -{;P3Ktii*E 1 ; sow 

nnmrn (13-14): 
mm:fimm (t 4- 1 5) : 3^ 

■^'iipnm.tiitiBZ 480W 

ittmrn 1 ) 

m-WiX^^^O^ (2. 4 5 GHz) ^:^^X^mmmiz3g^LT^ALfcfel 

37 



wo 2004/033753 



'PCT/JP2003/012946 



-T-r^nj-sm*: 4 sow 







Ilig#>i2 




Jtm^l 




1 3 nm 


1 8 n m 


1 5 nm 


1 3 nm 




2. 5 n m 


3 n m 


2 n m 


0 n m 




1/2 0 


1/15 0 


1/10 


1/5 




1/5. 2 


1/7 


1 /4 


1 /I . 3 



38 



wo 2004/033753 



'PCT/JP2003/012946 



1 o. ±{^t UT 1 o o n mPj,T<om-^(o±mmtitm^i^j&t^m^o>f^m 

1 1. itrlB7^>7a^$»fSglfim$'t^'§>ii^a>lgS2(ciBma>^M^<biiia> 

39 



^^CT/JP2003/012946 

WO 2004/033753 



40 



wo 2004/033753 



'PCT/JP2003/012946 



IftiBo N^i3PSlsil^A> t><©llriao Ni^raic* i:-:5t^T, itriBfflJnmiEtojKJ^ 

EP j!»ms$ij{»is}!^ ^ . 
* w L T t^ ^ ^ ^it^m t -r s -7 >r n jgtm^^mo 

A ^ >r ^ y ^ ^ w L-c u§ iS*(oiES 2 o iEaa>-7 'T p aKmm^ 
2 3 . itriB-^ -f p ^%±mzmm $ *t -sitiiB w*nmE^ 3? -c - K/ miE 

t LT sets 7 -r — K/<»y SIJ$ ^ LT t^^ 1 1 

41 



wo 2004/033753 



'PCT/JP2003/012946 



42 




1/19 



wo 2004/033753 




'PCT/JP2003/012946 



t 



2/19 




3/19 

^ X. ^ >^ (MMII26) 



wo 2004/033753 



'PCT/JP2003/012946 



m 7 

101 : ':f^x-rmmm 





106 : =:*f■^-:^ 

( 105 : mm'B 

-T^T-S 


s 












102 : 

S 







103 : mmm 



4/19 




5/19 



wo 2004/033753 




'PCT/JP2003/012946 




wo 2004/033753 




'PCT/JP2003/012946 





9/19 




10/19 

# X. ffi ^ (M26) 




11/19 




12/19 



wo 2004/033753 



(a) 




Vs Vn 



(b) 




h h h h 

U U U U 

fj :i} 



13/19 



wo 2004/033753 



PCT/JP2003/012946 




14/19 

m ^ m m (mm) 



wo 2004/033753 



PCT/JP2003/012946 



m 20 



15/19 



wo 2004/033753 




'PCT/JP2003/012946 




16/19 



wo 2004/033753 




PCT/JP2003/012946 




17/19 

^ mm. (mm) 



wo 2004/033753 




'PCT/JP2003/012946 



CO 



< 



n 



< 



4 




D 

JL. 

n 

■R 



n 



pq 



.1^ 



I 

n 



-4- 
n 



18/19 



wo 2004/033753 




PCT/JP2003/012946 



m 24 



JE 
V 




19/19 



INTERNATIO] 



m 



SEARCH REPORT 



!al application No. 
PCT/JP03/12946 



A, CLASSIFICATION OF SUBJECT MATTER 

Int. CI'' C23C16/40, B32B9/00, C08J7/06, H05H1/46 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification ^mibols) 

Int.Cl''. C23C16/00-16/56, B32B9/00, C08J7/06, H05H1/46 



Documentation searched other than minimum documentation to the extent diat such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Torolcu Kbho 1996-2004 

Kbkai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Kbho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



P/X 
P/A 



JP 11-348171 A (Dainippon Printing Co.,. Ltd.)/ 
21 December, 1999 (21.12.99), 
Full text 
(Family: none) 

JP 8-174748 A (Dainippon Printing Co., Ltd.), 
09 July, 1996 (09.07.96), 

Full text 
(Family: none) 

JP 2003-328132 A (Toyo Seikan Kaisha, Ltd.), 
19 November, 2003 (19.11.03), 
Par. Nos. [0032], [0033], [0058] 
(Family: none) 



1-16 



1-16 



I- 10 

II- 16 



[x] Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 'T* 
"A" document defining the general state of the ait which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L** document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other ''Y" 
special reason (as specified) 

"O^ document referring to an oral disclosure, use, exhibition or other 
means 

"P* document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
09 January, 2004 (09.01.04) 



Date of mailing of the international search report 

27 January, 2004 (27.01-04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIOI^PSEARCH REPORT 



lull ii^^Bi ipi'i" I'l""' 1 1" 

PCT/JP03/12946 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 99/04606 A2 (LAM RESEARCH CORP.)/ 
28 January, 1999 (28.01-99), 
Full text 

& JP 2001-510938 A & EP 995343 A2 

& US 6080270 A • & KR 2001021787 A 

& TW 432445 A 


17-26 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIOlli^SEARCH REPORT Pfote^ 

PCT/JP03/12946 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



niis international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 

because they relate to parts of the uitemational application that do not comply with the prescribed requirements to such an 
extent that no meaningfiil uitemational search can be carried out, spedfically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentoices of Rule 6.4(a). 



Box n Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The ^^special technical features" of claims 1-16 consist of, in plasma CVD 
process, performing glow discharge in a low output region so as to carry out 
reaction wherein the main reactant is an organometal and thereafter performing 
glow discharge in a high output region so as to carry out reaction between 
the organometal and an oxidative gas, thereby enabling formation of a metal 
oxide film with adherence and flexibility. On the other hand, the ^'special 
technical features'' of claims 17-26 consist of a microwave power source unit 
comprising a voltage value regulation circuit and an ON-time regulatiori circuit 
and, creating the waveform of applied voltage on the basis of these circuits, 
(continued to extra sheet) 

1 . As all required additional search fees were thnely paid by the applicant, this international search report covers all searchable 

claims. 

2. 02 As all searchable claims could be searched without effort justift^ing an additional fee, this Authority did not invite payment 

of any additional fee. 

3. I I As only some of the required additional search fees were timely paid by the ^plicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4, I — I No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest additional search fees were accompanied by the applicant's protest. 

|~x] No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



internationHbearch report 



Intern^^pl application No. 

PCT/JP03/12946 



Continuation of Box No- II of continuation of first sheet (1) 

an applied voltage control circuit, thereby enabling changing the output 
wavefoana of microwave to desirable pattern for each processing region. 

Therefore, between these inventions, there is no technical relationship 
involving one or more of the same or corresponding special technical 
features. Consequently, it cannot be recognized that these inventions 
are so linked as- to foiia a single general inventive concept - 



Form PCT/ISA/210 (extra sheet) (July 1998) 




mmmm^ PCT/JP03/129 4 6 



A. ^m<r>m-r^^m<o^m mwMn^^m (IPC) ) 

Int. Cl'^ C23C16/40. B32B9/00. C08J7/06. H05H1/46 



PaE*fTo*:S/MSKSPh (HIS#fMMi (IPC) ) 

Int. Cl''^ C23C16/00- 18/56. B32B9/00x 00317/06. H05H1/46 



s^^mmm^m^^n 1922-1995^ 

B*ffl<af^^ffl^|g-2J# 1971-2004^ 

S:^mmm^m^^^m 1996-2004# 

B*iaS£fiiillffll&fjS^« 1994-2004^ 



P.X 
P.A 



JP 11-348171 A tkB:^WMW^^^ 1999.12.21 

JP 8-174748 A (^0:215:^3*5^^^*^ 1996.07.09 

JP 2003-328132 A (M^UmW^^^ 2003.11.19 
[0032], [0033]. [0058]> (P^T^y— /^b) 



1-16 



1-16 



I- 10 

II- 16 



r&j m—^<7'>}'7rKV—XM 



09. 01. 2004 



Hi^atfsi^o5S3is0 27. 1. 2004 



0*ffl#S^;t (I SA/j p) 

Sffi#-f-l 0 0-8 9 1 5 
m^S5=F«;HE®**ilHT B 4# 3 -g- 



4G 



9 2 7 8 



mei#-g- 03-3581-1101 fiB 3 4 16 



*Ra;PCT/I SA/2 10 (fiS2^-2?) (1 9 98^7.^) 



PCT/ J PO 3/12946 



wo 99/04606 A2 (LAM RESEARCH CORPORATION) 1999.01.28 
& JP 2001-510938 A. & EP 995343 A2, & US 6080270 A, 
& KR 2001021787 A. & TW 432445 A 



17-26 



«I*PCT/I SA/2 1 0 (S|2'<— (1 9 9 8*^7^) 





|gSWS#-^PCT/J P0 3/1 2 94 6 



f£ o TIB® V^J^t V*. 



%nffil g68^g>^-tt:6s^$PU-CV^5i:#<Oife^ (^l^-':^g>3g>gg#) 



■4. □ WJHA«Sje5.S*ii;!jnP^^disf^S8Wt^lCi!rt#U35:**ofc<o-e, rroiat^as«$». g**©®ffl«>;^^OtcSl^ 



«I^:PCT/I SA/2 1 0 (mi-^-i?(D!!^ (1) ) (1 9 9 8¥7^) 



